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Response of terrigenous eolian dust sediment composition to the East Asian monsoon evolution in the West
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Abstract: The West Philippine Basin is an ideal area to study the evolution of the East Asian monsoon due to its special geographical location
and environmental conditions. However, there are few studies on the source of sediment and its sedimentary evolution in the middle of the basin.
Based on the analysis of AMS"C chronology, grain size and major elements of two columnar sediments (MC09 and MC13) in the middle of the
basin, high-resolution records of sedimentology and geochemical deposition were established, the proxy index reflecting the input of Asian
eolian dust was extracted, and then the response of sediment composition of the West Philippine Basin to the evolution of East Asian monsoon
since nearly 50 kaBP was revealed. Results show that the comprehensive indexes of sediment grain size and element geochemistry could
effectively indicate the changes of the East Asian monsoon and the climate in its source region. The variations of sensitive grain size fractions
and terrigenous component fractions of major elements in the MC09 and MC13 columnar sediments indicate that the global climate was in a
weak warm period and the East Asian winter monsoon was relatively weak from 47 to 26 kaBP. During 26 to 19 kaBP, the East Asian winter
monsoon was obviously strong, and the terrigenous component of sediment increased significantly. From 19 to 12 kaBP, the temperature
gradually increased and the intensity of the East Asian monsoon decreased, and the sedimentary record fluctuated under the influence of the
Younger Dryas event. Since 12 kaBP, the global climate was relatively stable, and the intensity of winter winds in East Asia had weakened

slightly. This study provided a reference for understanding the influence of the paleo-environment and paleo-climate changes on the

RN B - 20F a5 S0 TR 4 T 30 ka M P AR AR I A B URR A XU 20 43 A8 A ARRAIE B X R W vy A A T 4 R 5 7 (SGPT-20220F-06)
TEHE N THR(1997—), &, s A, F 2N FEFETUBIEEIIS, E-mail: dingyi970624@163.com

BIRAESE: X (1984—), I, IE S S0 I, 322G VETIAR A M TTA M BR AL 2% T 5, E-mail: minglivouc@163.com

55 H #1:2023-03-02; 25X (= H H#A:2023-04-03. 5K I S 4R


https://doi.org/10.16562/j.cnki.0256-1492.2023030201
mailto:dingyi970624@163.com
mailto:mingliuouc@163.com

543 % 5 6

T, 4 3T 50 kaBP LI Py FF 2 52 e 25 OB KA 2 70 %0 23 37 2 XA A1 £ i iz 75

sedimentation in the marginal sea.
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Table 1 Results of R-mode factor analysis for major and trace elements of the columnar samples
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Fig.7 Comparison of mean grain size and eolian dust factor of the columnar samples to the global oxygen isotope curves, relative sea level

fluctuation, mean grain size of the Jingyuan Loess section and the eolian flux

The gray area indicates the MIS 2 stage™’**), and the red dashed line is the boundary between the stages.
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